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affectsurvivalfor all patientsor for any subgroup(p = 0.4). Independent
predictorsof reoperationwereyoungerage, CE prosthesis,and previous
medianstemotomy.In patientsover65 yearsold, choiceof prosthesisdid
not affectactual freedomfrom reoperation(99 + 1/97 * 1/95 + 2Y0 for
CE vs 98 + 1/98 + 1/98 + 1% for SJ, p = 0.4). Giventhat prosthesis
outlastmostpatientsundergoingAVR,choiceof prosthesishaslittleeffect
onsurvival.Prosthesiselectionshouldbeindividualizedbasedoniesuesof
antlcoagulationandreoperation.
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1999-1491 PrOgnOstiCVal”eOfDObutamineStm*S
EchocardiographyAfterHeatiTransplantation
C.H.Spes,H.Mud[a,S.D.Schnaack,V.Klauss,A.R.Tammen,J. Rieber,
K.-H.Henneke,P.Uberfuhr,K.Theisen,C.E.Angermann.Wveraityof
Munich, Munich, Germany
Dobutaminestressechocadiography(DSE)isa usefulmethodfordiagnmsis
of allogrsftvasculopathy.In this study,the prognosticvalueof DSE(5-
40 @@rein; assessmentof wall motionabnormalities(WMA)usinga 16
segmentmodel)wasanalyzedin S3patients(P,meanage50 A 10years)
late(?12, mean47 + 32 months)t$terhearttransplantation(HTX).Cardiac
events(myocerdiainfarction,needfor revascularization,heartfailure,re-
HTX, death) were registeredduringfollow-up.DSEwas also compared
with imonary angiographyand intravascularultrasound(IVUS,grades1-
6). Results: 167DSE,144angiogramsand 87 IVUSwereperformed(l-4
studiee/P).Withinan obsemationperiodof 1602patientmonths,15events
occurredin 10 P: revascularization,n = 9; re-HTX,n = 2; heartfailure,n
= 2; death,n = 2.14 of SOabnormalDSEand 1 of 87 normalDSEwere
followedby an event.AbnormalDSEstudiesfollowadbyan event(n = 14)
showadWMAin moresegments(7.3+ 4.2 vs.5.0 + 3.1, p < 0.05)anda
higherwallmotionscoreindex(1.52+ 0.30vs. 1.34+ 0.26,p c 0.05)than
abnormalDSEwithoutevent.Newlydevelop6dWMAoran increaseinWMA
scoreindexwere indicators of events in sertal studies.13 of 53 abnormal
angiogramsand 2 of 93 normalengiogramswerefollowedby an event.In
P with noor mild intimalhyparplasiaby IVUS(meanIVUSgrade< 3.0;26
of 87 studies),noeventoccurred.Conclusions: NoninvaeiveDSEmayadd
relevantprognosticinformationin P lateafter HTX.In P with normalDSE,
probabilityof clinicaleventsis low.The prognosticvalueof a normalDSE
studyis comparableto thatof a norinalangiogremafterHTX.
m999150 ComparativeVeiueof DobutemlneStrsasThallium-201SlnalePhotonEmieeionComDuted
Tomographyand”Echocardiographyinthe.
Dlagnoalaof CardiacAllograflArterjopathy
N.M.Lekkis,S.F.Nagueh,Z.-X.He,J.J.Mahmarian,M.S.Verani.Baylor
College of Medicine, Houston, TX, USA
Annualcoronatyangiographycontinuesto be the standardprccadureto
monitorforthedevelopmentandprogressionof coronatyallograftartertopa-
thyafterhearttransplantation.Exerciseperfusionimagingappearstoprovide
suboptimalresultsinthesepatients(pts).Thisstudywasdesignadtoassess
the comparativevalueof high-dose(maximum40 wg/kg/min)dobutamine
thallium-201single photonemissioncomputedtomography(SPECT)and
dobutaminestressechocardiography(DSE)to detectallograftarteriopethy.
Thirly-ninepts,2Sof whomweremales,witha meanposttransplantfollow-
UPtime of 48 + 6 (SD) months,were studied.All patientsexcept3 had
coronay angiography1 dayafterthe dobutaminestresstest. Medications
at thetimeof thetest includedcalciumantagonists(n= 19),ACEinhibitors
(n = 13), and beta blockers(n = 4). The meanbaselineand peak heart
rateswere86and139bpm(p < 0.0001),respectively.Only3 ptsdevelopad
ischemicST-segmentchangesand2 hadchestpain.Thecomparativesen-
aitivify,specificity,positiveand negativepredictivevaiueswereas follows:
TI.201SPECT:85%,78%,46%,96%;and OSE:57%,94%,67%,91%.In
conclusion,this studyis uniquefor 2 reasons:first, it is the first to assess
the comparativevalueof both dobutamineTI-201SPECTand DSEdone
concomitantlyin cenliactransplantrecipients:second,on the basisof our
results,dobutaminestresstestingis well toleratedand meritsconsidera-
tion as a screeningtest for allograftarteriopathylate after cardiactrans-
plantation.
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RelationshipBetweenDobutemineInduced
RegionalWallMotionAbnormalitiesandCoronarv
Flo-wReaarvain HeartTransplantPatienta -
WithoutAngiographicCoronaryDiaeeae
P.A.Jackson,K.O.Akosah,A.J.Minisi,H.M.Ibrahim,D.Kirchberg,
P.K.Mohanty.McGuire VAMedicel Center and Medicel College of Virginia,
Richmond, VA, USA
Regionalwall motionabnormalities(RWMA)demonstratedby dobutamine
stressechocardiography(DSE)is a sensitiveindicatorof mronary artery
disease(CAD)in the heatttransplant(HT)recipients.However,RWMAhas
beenshownto occurin patientswithangiographically“normal”corona~ar-
teries(ANCA).Wesoughtodetermineifabnormalresponsestodobutamine
inthissettingarerelatedtovasomotorabnormalities(VMA)incoronarycircu-
lationmanifestedbyabnormalcoronaryflow reserve(CFR).Methods: CFR
andwallmotionsmre index(WMSI)derivedfromDSEweremeasuredin 19
consecutivestableHTpatients.CFRwasmeasuredwiththedopplerFlo-Wire
andintrecoronaryadenosine.DSEwaspatformadwithin24 houraof CFR.
Resu/ts:CFRandRWMAresponseswerecorrelatedin32coronaryatteries
(19 patients)(Table).Fivepatients(7 coronaryarteries)wereexcludedfor
pooramusticwindow.Twenty-fivecoronatyarteriesexhibitednormalCFR
(> 2.0).Of these,21 (84%)correspondingall segmentsexhibitadRWMAS.
Fourcoronaryarterieswithcorrespondingwall segmentsthat exhibitadno
RWMAsalsohadnormalCFR.Therewaenorelationshipbetweenabnormal
DSEandCFRin 10of 14(71%)patients.
WMSI CFR (n = 14) p-Value
1,0 2.5 + 003 NS
>1.0 2.8 + 0,6 NS
Thesedatesuggestthat dobutaminestreesinducedRWMAwithoutan-
giographicCADhaspoorcorrelationwithCFRandthattheseinducedRWMA
mayberelatedto factorsotherthanVMAinthe HTpatients.
1999-152] Homocysteine,aRiskFactorfOrAtherosclerotlc
andThromboembolicVaecularDieeaee,ie Higher
in PatientswhoHaveUndergoneOtthotoDic
CardiacTransplantation -
A. Moustepha,A. Gupta,D.W.Jacobsen,R.Green,M.Goon_nastic,
E.M.Tuczu,J. Young,R.Hobbs,K.James,K.Robinson.The Cleveland
clinic Foundation, Cleveland, OH, USA
Background: Atherosclerosisis a majorcomplicationof hearttrensplante-
tion. A highplasmahomccysteine(HCY)concentrationis a riskfactorfor
atherosclerosisand maybe causedby lowfolate,vitaminB12or S6 levels
andrenalfailure.
Aims and Methods:To detectabnormalitiesof homocysteinemateboliem
in transplantpatients,total fastingplasmalevels were measuredin 106
recipients(82men,24women,age50+ 9 yrs)andwerecomparedwithage
andsexmatchedcontrols.Levelsof folate,vitaminsB12and B6aswellas
creatininewerealsodetermined.
Results: Homocysteinelevelswerehigherin recipients(16.5+ 8.6vs 11
+ 3.6&mol/L,p < 0.001)aswasserumcreatinine(1.65+ 1.6vs0.97+ 0.2
mg/dl,p c 0.001).A highhomocysteine(=-90 th percentilefor controle,14
&mol/L)wasseenin66 recipients(62Yo)comparedto 11controls(1OYO,p <
0.01).Homocysteinecorrelatednegativelywithfolate(r = -0.46, p < 0.01)
andvitaminB12(r= -0.23, p c 0.01)andpositivelywithcreatinine(r=0.19,
p= 0.08).
HCY B12 deficiency Folate deficiency 66 dsficiencv
pmol/L <125 pmoVL- <5.2 nmoVL <20 nrnoVL-
Controls 11.03 + 3.83 5 (4.80/n) 2 (1.9%)
Recipients
3 (2.9%)
16.52 + 8.64* 4 (4”/0) 20(20%)* 19 (20%)”
*p< 0.001
Concksions: A highplasmahomocysteineconcentrationisoftenseenin
transplantpatientsandis relatedto deficienciesof folateandvitaminB6as
wellasrenaldysfunction.Therelationshipbetweenhighhomocysteinelevels
and atheroscleroticomplicationsof cardiactransplantationrequirefurther
study.
1999-153/ CardiacAllograftReject10niaanh3dependent
RiskFactorforGraftCoronaryArteryDieease
LateAfterTransplantation
H.P.Brunner-LsRccca,W.Kiowski.Division of Cardiology, Univemify
Hospita/,Zurich, Swifzer/and
Thedevelopmentof graft coronaryarterydisease(g-CAD)hasbecomean
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increasingly important problam during long-term survival after hearl trans-
plantation (tx). Howaver, the underlying mechanisms, and, in particular, the
importance of extent and severity of graft rejection (R), remain undetermined.
We, therefore, analysed 494 coronary angiogrephies (987* 705 days after
tx, renge49daysto9.4 years) and 5240 endomyocsrdial biopsies (EMB; 518
+ 848daysaflertx) from 158 patiente (age 48.9 + 11.2).Patients with angio-
graphically detectable g-CAD had significantly more episodes of R requiring
augmentation of immunosuppressive therapy during the first (3.7 + 2.7 vs.
2.2 + 2.0, p c 0.001) as well as subsequent yearn after tx (1.2 + 1.9 vs.
0.4 + 0.9, p < 0.01) than thoee without evidence of g-f2AD.The [mportanoe
of these findings was determined by introducing known risk factors for CAD,
iechemictime at tx, gender and age of donore and recipients, number of mis-
matches, CMV infection and drug therapy into multivariate logistic regression
analysis. Data are shown as odds ratio (OR) for the development of g-CAD.
Rejection1styearaftertx(psrrsjection) OR= 1.39 p < o.c05
Rejection?2 yearaaftertx(perrsjaction) OR= 1.51
CMVinfection
p <0.05
OR=3.30 p <0.05
Currantorprevioussmokers OR=2.66 p <0.05
Donorage?40yeara OR= 3.10 p <0.05
Conclusion: R requiring augmentation of immunosuppression early and
late aftertx ie an independent tiskfactorforthe development of angiographi-
oally detectable g-CAD. Hence, the search for and treatment of moderate or
eevere R eeems to be prudent even late after fx.
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ArteryDieease:TheIVUSTruth
J.A. Kobeehigawa, J. Johnson, J.D. Moriguchi, A. Sabed, L. Wener,
G.A. Cogert, A. Hage, M. Hamilton, N. Kawafa, D. Drinkwater, H. Lake. The
Univeraityof California at Loa Angeies, Los Arrgdea, CA, USA
Pra-transplant obaaity hae been repotied as an independent rick faclor as-
sociated with the development oftranaplant coronary artery dieeaae (TCAD);
however, controversy exiets. All etudiee have bean baaed on angiogrephy
which hae been found to be Ieee sensitive than intravascular ultreeound
(IVUS) to.define TCAD. Therefore, we studied 48 cardiac transplant patients
at baseline (4-8 weeks after transplant) and again at 1 year with IVUS to
eeeese the impact of pra-transplant obeeity on the development of TCAD.
Obeeity ae previously repcmad is defined ae body mace index greater than
27. Pra-traneplant, there were 14 obeee and 34 non-obeee patients. There
was no significant difference between the 2 groups in progression from baae-
Iine to 1 year of intimal thlckneae, deacribed as maximal intimal thickneae
(MIT) and intimal index (11)(eee table).
Pra-TrsneplantObealtyObeae(14) Non-obese(34)
AMIT 0.12* 0.07 0.18* 0.15
All 0.05* 0.04 0.06& 0.06
One year after transplant, the entire group waa redivided into obeae and
non-obma groupe as some of the non-obaee patiente gained mnsidereble
weight end became obeee. There were then 27 obese and 21 non-obeee
patients. Progression of intimal thickneea waeagain not significantly different
between theee groups.
Corrduaion: Pre-transplant obeeity and obeeity at 1 year do not appear
to be aaeociated with greater increase in intimal thicknese ae deecribad by
IVUS. Pr&transplant obaeity does not appear to be a contraindication to
transplant baaad on rick to develop TCAD.
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1000-83 CardiacContractilityinAtrialFibrillationieCycle
LengthDepandent
R.J. Raymond, A.J. Lee, A.M. Katz, D.1.Silverman. UCOMVHea/th Centec
Fanrringfon, CT USA
fraction (EF) and Vcfweredirecfly correlated with preceding CL In 90% of pte
(18/20), and preceding CLwasthe most significant predictor of Vcf. The ratio
of the preceding CL to the prepreceding CL (CL1/CL2), was significantly
correlated with both Vcf and EF in 85% (17/20) pts. In 75%, contractility of
long CL waasignificently greater than forshorl CL, and beats with the higheet
CL1/CL2 retioealeodemonstrated increased contractility compared to beats
with the lowest ratios. The graph demonstrates that Vcf was significantly
higher at any given ESWS after longer CL (mean difference in Vcf at an
ESWS of 50 g/cm2 = 0.25 circkac, p c 0.001; 95% confidence intervals for
the difference 0.18-0.34 circk.ec). The effect of CL on contractility was not
related to EDV.
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In conclusion, our data demonstrate that, for each beat in AF, variation
in contractility is influenced by the duration of the preceding beat, and ia.
Independentof loading conditions. These data confirm that post-extreeyatolic
potentiation and mechanical restitution are important determinant of beat-
to-baat variation in contractility in pte with AF.
E i‘efiAtrialAp~ndagecontra~ionvelocitiesareNeitherRegularIn FrequencynorUniformin
AmplitudeDeepiteApparentlyWellOrganized
ElectricalActivationinAtrialFlutter
M.A. Wadas, S.P. Prater, M. Martini, C.J. Lanzarotti, S.1.Reynertson,
R.J. Hariman, B. Olshansky, E.K. Louie. Loyo/a Uniu Med. Ctr.,Maywood,
IL, USA, Hines VAHospital, Hines, IL, USA
Surface and intracardiac recordings in atrial flutter demonstrate stable pat-
terns of electrical activation with constant cycte length. Left atrial appendage
(I-AA) function was etudiad by traneesophageal Doppler (V) in 11 pte with
atrial flutter just prior to radiofrequencyablation. Atrial reentrant cycle length
ranged from 208 to 302 ms (243 + W ms) amongst the 11 pts but wae
invariant in any given pt. In contract, LAA contraction velocity cycle length
waa very irregular reeulting in a etandard deviation (SD) for cycle length
(measured over 10-20 oyclee in any given pt) which ranged from 13 to 40
me (5-15% of cycle length). Mean SD for L4A contraction velocity cycle
length wae24 me (10% of cycle length) for the entire group. The amplitude of
LiWoontraotion velocities was aleo nonuniform resulting in a SD over 10-20
cycles in any given pt ranging from 4-18 cmle (13-33Y0 of mean mntraofion
velocity amplitude). Mean SD for LAA mntraotion velocity amplitude was 9
ctie (20% of mean contraction velocity amplitude) for the entire group. LAA
filling velocities exhibited a eimilar degree of nonurrlformify (mean SD for
cycle length: 31 ma [13% of cycle length], mean SD for amplitude: 8 cmda
[17% of mean filling velocity] for the entire group).
Cone/us/ons:Though atrial flutter exhibits invariant elecfrophyaiologic pa-
riodicity, the LAA mechanical reaponae is both irregular in cycle length and
nonuniform in amplitude. Rapid regu/ar atrial activation in atrial flutter may
result in beat to beat varfabi/ityof left atrial appendage mechanical function.
To determine the effect of cycle length (CL) on ccmtraotilityin patiente (pts)
with atrial fibrillation (AF), we measured eimultaneoue beat-to-beat blood
pressure, end-eyetolic and end-diaetolic volume (EDV), circumferential va-
Iooity of fiber shortening (Vof), and end-systolic wall atrese (ESWS), in 20
(pta) with AF (mean age 71 + 12 yre, range 48-92 yre; 13 M/7 F). Ejection
